Histone Deacetylase Inhibition and IκB Kinase/Nuclear Factor-κB Blockade Ameliorate Microvascular Proinflammatory Responses Associated With Hemorrhagic Shock/Resuscitation in Mice.
To investigate the consequences of histone deacetylase inhibition by histone deacetylase inhibitor valproic acid and IκB kinase/nuclear factor-κB signaling blockade by IκB kinase inhibitor BAY11-7082 on (microvascular) endothelial cell behavior in vitro as well as in mice subjected to hemorrhagic shock/resuscitation in vivo. Prospective, randomized laboratory investigation using an established mouse model of hemorrhagic shock. Research laboratory at university teaching hospital. Endothelial cells and C57BL/6 male mice. Endothelial cells were incubated with tumor necrosis factor-α in the absence or presence of valproic acid or BAY11-7082 in vitro. Mice were subjected to hemorrhagic shock by blood withdrawn until the mean arterial pressure of 30 mm Hg and maintained at this pressure for 90 minutes. At 90 minutes, subgroups of mice were resuscitated with 4% human albumin in the absence or presence of vehicle, valproic acid (300 μg/g body weight) or BAY11-7082 (400 μg per mouse). Mice were killed 1 hour and 4 hours after resuscitation. Valproic acid and BAY11-7082 selectively diminished tumor necrosis factor-α-induced endothelial proinflammatory activation in vitro. In vivo, both systemic and local inflammatory responses were significantly induced by hemorrhagic shock/resuscitation. The decreased histone acetylation in kidneys after hemorrhagic shock/resuscitation was restored by valproic acid treatment. In glomerular endothelial cells, the nuclear translocation of nuclear factor-κB, which was induced by hemorrhagic shock/resuscitation, was eliminated by BAY11-7082 treatment while enhanced in the presence of valproic acid. Both valproic acid and BAY11-7082 significantly attenuated the hemorrhagic shock/resuscitation-induced protein expression of endothelial cell adhesion molecules E-selectin and vascular cell adhesion molecule-1 in the microvasculature of kidneys and liver, although messenger RNA expression levels of these molecules analyzed in whole-organ lysates of kidneys, lungs, and liver were not extensively affected. The reduced protein expression of adhesion molecules was paralleled by diminishing the adhesion/transmigration of neutrophils in kidneys and liver after hemorrhagic shock/resuscitation. Suppression of histone deacetylase activity and blockade of IκB kinase/nuclear factor-κB signaling during resuscitation ameliorate microvascular endothelial proinflammatory responses in organs in mice after hemorrhagic shock.